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(54) DISK PIT SHAPE CONTROL METHOD AND DISK RECORDING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optimal pit 
shape by controlling the on/off timing of a modulated 
digital signal to be recorded. 

SOLUTION: Digital data to be recorded is modulated for 
adding an error correction code by a digital signal 
converter 6 and then a digital signal is controlled by a 
duty factor controller (DC) 8. A signal outputted from the 
DC 8 is used to actuate an optical modulator 3 by an 
optical modulator driving circuit 7 according to the 
controlled digital signal and a laser beam is turned 
on/off. The DC 8 is composed of an H side pulse 
reducing circuit and an H side pulse expanding circuit, 
the reducing circuit being for reducing a signal level H 
side pulse and the expanding circuit being for expanding 

the same to an optional pulse width by a select switch. Thus, a basic digital signal, in this 
case an EFM modulated digital signal, is freely controlled within a select range by the DC 8 
Thus, the number of control parameters is increased for stamper manufacturing in a disk 
manufacturing process and optimal pit formation of a disk is facilitated. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 . * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The pit configuration control approach [claim 2] of the disk characterized by to control the 
exposure time to the glass original recording which ON of the modulated digital signal to record and the 
ratio of OFF were changed from 50:50 in the manufacture approach of the disk which forms a pit by 
turning on laser light in the original recording which applied the photoresist, turning off in it, and 
irradiating it, and records a signal, and applied the photoresist at the time of ON A laser oscillation 
machine and the optical modulator which turns on the light which came out of the laser oscillation 
machine, and is turned off, The digital signal modulator which modulates the digital signal to record, 
and the duty controller to which only the specified quantity changes ON of the modulated digital signal, 
and the timing of OFF, It has the optical modulator drive circuit which drives an optical modulator 
according to the output signal from a duty controller. The disk recording device characterized by 
controlling the exposure time to the glass original recording which the modulated digital signal to record 
changed the ratio of ON and OFF from 50:50 by the duty controller, and applied the photoresist at the 
time of ON 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the pit configuration control approach and disk 

recording device of the disk with which a digital signal is recorded by the pit. 

[0002] 

[Description of the Prior Art] The process which manufactures a disk is divided into two, the mastering 
process which creates La Stampa, and the replication process which reproduces a disk in large quantities 
from the La Stampa. A mastering process is a process which exposes the glass original recording front 
face which applied the photoresist by the laser beam, and manufactures La Stampa through the step of 
development, an electric conduction membrane process, and electrocasting. 

[0003] The general configuration in the case of exposing with the conventional laser light is shown in 
drawing 6 . The light which came out from the laser oscillation machine 1 1 passes along an optical lens 
12, and is turned on and off with an optical modulator 13, and after the light passes along some optical 
elements, it is irradiated by the glass original recording 15 to which the photoresist was applied through 
the objective lens 14, and it exposes a photoresist. On the other hand, digital data to record carries out 
the on-off drive of the optical modulator 13 through the optical modulator drive circuit 17, after 
modulating adding an error correcting code with the digital modulation vessel 16 etc. An optical 
modulator 13 turns laser light on and off according to the modulated signal. Thus, by carrying out the 
development of the original recording 1 5 which recorded the signal, the pit corresponding to the 
modulated digital signal is formed in an original recording front face. La Stampa which is the metal 
mold at the time of fabricating a disk by suitable approaches, such as electrocasting, from this original 
recording 15 is manufactured, and a disk is further manufactured in large quantities by suitable 
approaches, such as injection molding, from La Stampa. 
[0004] 

[Problem(s) to be Solved by the Invention] The pit formed in original recording is correctly formed with 
a fixed error from the modulated digital signal. This is because the configuration (especially die length) 
of a pit changes with the power of laser light, the developing time of original recording, the 
photosensitive ability of a photoresist, etc., and if many of these factors are controlled completely, as 
shown in drawing 8 (b), the pit which corresponded to the digital signal completely will be formed. 
However, in fact, such perfect control is impossible, and the pit where only p is short is formed, or as 
shown in drawing 8 (a), as shown in this drawing (c), the pit where only q is long is formed. This "gap" 
like p and q is called asymmetry. Not much regardless of the die length of the recorded pit, asymmetry 
produces only the almost same amount in the pit of any die length. In addition, in drawing 8 , T3 and T5 
show the die length of the field in which the pit or the pit is not formed. 

[0005] In the configuration of a pit, as shown in (a) of drawing 9 , and (b), the part of an edge, i.e., the 
border of a pit, is not perpendicular, and it inclines, therefore the outline configuration of a pit has a 
form like a soccer stadium. Asymmetry and the include angle of an edge change with the developing 
time of laser power or a photoresist. As for (b), (a) of drawing 9 shows the case of being small, when 
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laser power is large. A pit will become long, if a pit is generally long when laser power is large, an edge 
becomes steep and developing time is long. The relation of the amount of laser power and asymmetry is 
shown in drawing 7 . 

[0006] When the disk reproduced from La Stampa by the forming cycle is played conventionally, in 
order to acquire the best electrical property, the laser power which irradiates glass original recording was 
controlled to the optimal asymmetry **** sake, developing time was controlled to it, or one of 
approaches was used for it. However, there was a case where La Stampa which has the pit with which 
are satisfied of other required electrical properties, such as a modulation factor, could not be made from 
the effect of the magnitude of the beam diameter of the laser for exposure, the configuration of a laser 
beam, etc. even if it controls laser power or developing time and doubles with the value of the optimal 
asymmetry. Moreover, even if it could do, since the edge of a pit was steep, prow INGU (PLOWING) 
was generated at the time of shaping, and the mold-release characteristic from metal mold was bad, and 
had become La Stampa which is hard to fabricate. Furthermore, since the width of face of the pit which 
will be formed if laser power is strengthened in vain or developing time is lengthened also becomes 
large, un-arranging will be produced on a disk with high recording density. 
[0007] 

[Problem(s) to be Solved by the Invention] The invention in this application makes the optimal pit 
configuration easy to acquire by adding control of the exposure time of the photoresist at the time of 
control = ON of the timing of turning on and off of a parameter controllable in addition to this, i.e., the 
modulated digital signal to record, although a parameter controllable although La Stampa which has the 
optimal pit configuration is manufactured is laser power or developing time. 
[0008] 

[Means for Solving the Problem] This invention is the pit configuration control approach of the disk 
characterized by to change ON of the modulated digital signal to record, and the ratio of OFF from 
50:50, namely, to control the exposure time to the glass original recording which applied the photoresist 
at the time of ON in the manufacture approach of the disk which forms a pit by turn on laser light in the 
original recording which applied the photoresist, turn off in it, and irradiate it, and records a signal. 
[0009] Moreover, the optical modulator which this invention turns on the light which came out of the 
laser oscillation machine and the laser oscillation machine, and is turned off, The digital signal 
modulator which modulates the digital signal to record, and the duty controller to which only the 
specified quantity changes ON of the modulated digital signal, and the timing of OFF, It has the optical 
modulator drive circuit which drives an optical modulator according to the output signal from a duty 
controller. It is the disk recording device characterized by for the modulated digital signal to record 
changing the ratio of ON and OFF from 50:50 by the duty controller, namely, controlling the exposure 
time to the glass original recording which applied the photoresist at the time of ON. 
[0010] It becomes easy to acquire the optimal pit configuration by lengthening changing the duty of the 
modulated digital signal which is inputted into the optical modulator drive circuit which drives an 
optical modulator, and time amount of ON of the light which will expose glass original recording if it 
puts in another way, or combining shortening, control of the conventional laser power, or control of 
developing time. For example, although the optimal asymmetry was obtained by amw (milli watt), laser 
power has the steep edge of a pit, and as shown in drawing 7 , when the duty of the output signal of a 
digital signal modulator is 50:50, when a moldability is bad, it has the following approaches. By 
lengthening time amount from which laser power is made smaller than amw, instead laser is turned on, 
namely, changing duty, the optimal asymmetry is maintainable, and the edge of a pit becomes gently- 
sloping and a moldability becomes good. 

[001 1] It realizes because changing the duty of the modulated digital signal which is inputted into an 
optical modulator drive circuit inserts a duty controller between a digital signal modulator and an optical 
modulator drive circuit and it changes the ratio of ON and OFF from 50:50, as shown in drawing 1 . 
[0012] 

[Embodiment of the Invention] In the digital videodisc (DVD= trade name), duty was changed after 8 - 
16 modulation, and it becomes easy to acquire the optimal pit configuration, and La Stampa with a 



http ://www4 . ipdl . ncipi . go .j p/cgi-bin/ tran_web_cgi_ej j e 3/21/06 



JP,10-124936,A [DETAILED DESCRIPTION] 



Page 3 of 4 



sufficient moldability was able to be obtained. The same thing becomes possible after eight to 14 
modulation of a compact disk (CD= trade name) at other applications. 

[0013] The outline of the disk recording device of the example of the invention in this application is 
shown in drawing 1 . The light which came out from the laser oscillation machine 1 passes along an 
optical lens 2, and is turned on and off with an optical modulator 3, and after the light passes along some 
optical elements, it is irradiated by the glass original recording 5 to which the photoresist was applied 
through the objective lens 4, and it exposes a photoresist. This configuration is the same as the 
conventional disk recording device. On the other hand, digital data to record is inputted into the duty 
controller 8 after the modulation of adding an error correcting code with the digital modulation vessel 6 
is performed. The duty controller 8 controls a digital signal to be shown in drawing 2 . alpha of drawing 
2 means the die length by the side of signal level H (condition of laser light ON), and beta means the die 
length by the side of signal level L (condition of laser light OFF). The output signal with which (a) 
carried out the signal before control and (b) controlled alpha for a long time (the condition of laser light 
ON is lengthened and it is about pit length), and (c) show the output signal which controlled alpha short 
(the condition of laser light ON is shortened and it is about pit length). It is sent to the optical modulator 
drive circuit 7, and an optical modulator operates according to the digital signal controlled like the 
above, laser light is turned on and the output signal from the duty controller 8 is turned off. 
[0014] Drawing 3 -5 are the explanatory view showing one example of the duty controller 8. The duty 
controller 8 consists of a circuit 1 (H side pulse compaction circuit) and a circuit 2 (H side pulse 
expansion circuit). A circuit 1 consists of a delay line and a NAND, and shortens the pulse by the side of 
a pit (signal level H side) (refer to drawing 4 (b)). A circuit 2 consists of a delay line, a duty select 
switch, and a NAND, and can be expanded to the pulse width of arbitration with this select switch (refer 
to drawing 4 (c)). Therefore, a basic digital signal (digital signal by which eight-to-fourteen modulation 
was carried out in the example) is freely controllable in the selection range of drawing 4 (c) by the duty 
controller 8. 

[0015] Drawing 5 (A) is an example which carries out expansion of the pulse by the side of a pit for 
10ns (nano secant). Falling of a pulse is delayed for 10ns by the delay line of a circuit 1 . The amount of 
delay of a circuit 1 is being fixed to 10ns. Next, a pulse is reversed by NAND of a circuit 1 . Although 
the output of a circuit 1 is inputted into the delay line of a circuit 2, a circuit 2 can change the amount of 
delay into arbitration with a select switch in the range for 0 - 20ns, and makes it the amount 0 of delay in 
this case. The delay output of a circuit 2 was reversed by NAND of a circuit 2, and the pulse by the side 
of a pit had carried out expansion of the NAND output of a circuit 2 for 10ns (nano secant) compared 
with the basic EMS signal. 

[0016] Drawing 5 (B) is an example which sets the amount of control of duty to 0. Although the delay 
output and NAND output in a circuit 1 are the same as that of (A), the amount of delay of a circuit 2 is 
set to 10ns, and, as a result, the NAND output of a circuit 2 serves as the amount 0 of control of duty. 
[0017] Drawing 5 (C) is an example which carries out compaction of the pulse by the side of a pit for 
10ns (nano secant). Although the delay output and NAND output in a circuit 1 were the same as that of 
(A) too, the amount of delay of a circuit 2 was set to 20ns, and, as a result, the pulse by the side of a pit 
carried out compaction of the NAND output of a circuit 2 for 10ns (nano secant) compared with the 
basic EMS signal. 

[0018] In the duty controller 8 of this example, since the amount of delay of a circuit 1 can select 
immobilization and the amount of delay of a circuit 2 per 2ns in the range for 0 - 20ns for 10ns, the 
amount of control of a duty controller can be set up per 2ns in the range for -10 - +10ns. Of course, the 
configuration of a duty controller is not restricted to this example, and just controls pulse width to 
arbitration. 
[0019] 

[Effect of the Invention] According to this invention, the control parameter at the time of the La Stampa 
manufacture in a disk manufacture process increases, and it becomes easy to acquire the optimal pit 
configuration of a disk. Moreover, since only pit die length can be changed by controlling duty, the edge 
of a pit can be made gently-sloping by setting up laser power small, and the moldability of a disk can be 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the pit configuration control approach and disk 

recording device of the disk with which a digital signal is recorded by the pit. 

[0002] 

[Description of the Prior Art] The process which manufactures a disk is divided into two, the mastering 
process which creates La Stampa, and the replication process which reproduces a disk in large quantities 
from the La Stampa. A mastering process is a process which exposes the glass original recording front 
face which applied the photoresist by the laser beam, and manufactures La Stampa through the step of 
development, an electric conduction membrane process, and electrocasting. 

[0003] The general configuration in the case of exposing with the conventional laser light is shown in 
drawing 6 . The light which came out from the laser oscillation machine 1 1 passes along an optical lens 
12, and is turned on and off with an optical modulator 13, and after the light passes along some optical 
elements, it is irradiated by the glass original recording 15 to which the photoresist was applied through 
the objective lens 14, and it exposes a photoresist. On the other hand, digital data to record carries out 
the on-off drive of the optical modulator 13 through the optical modulator drive circuit 17, after 
modulating adding an error correcting code with the digital modulation vessel 16 etc. An optical 
modulator 13 turns laser light on and off according to the modulated signal. Thus, by carrying out the 
development of the original recording 15 which recorded the signal, the pit corresponding to the 
modulated digital signal is formed in an original recording front face. La Stampa which is the metal 
mold at the time of fabricating a disk by suitable approaches, such as electrocasting, from this original 
recording 15 is manufactured, and a disk is further manufactured in large quantities by suitable 
approaches, such as injection molding, from La Stampa. 
[0004] 

[Problem(s) to be Solved by the Invention] The pit formed in original recording is correctly formed with 
a fixed error from the modulated digital signal. This is because the configuration (especially die length) 
of a pit changes with the power of laser light, the developing time of original recording, the 
photosensitive ability of a photoresist, etc., and if many of these factors are controlled completely, as 
shown in drawing 8 (b), the pit which corresponded to the digital signal completely will be formed. 
However, in fact, such perfect control is impossible, and the pit where only p is short is formed, or as 
shown in drawing 8 (a), as shown in this drawing (c), the pit where only q is long is formed. This "gap" 
like p and q is called asymmetry. Not much regardless of the die length of the recorded pit, asymmetry 
produces only the almost same amount in the pit of any die length. In addition, in drawing 8 ,. T3 and T5 
show the die length of the field in which the pit or the pit is not formed. 

[0005] In the configuration of a pit, as shown in (a) of drawing 9 , and (b), the part of an edge, i.e., the 
border of a pit, is not perpendicular, and it inclines, therefore the outline configuration of a pit has a 
form like a soccer stadium. Asymmetry and the include angle of an edge change with the developing 
time of laser power or a photoresist. As for (b), (a) of drawing 9 shows the case of being small, when 
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laser power is large. A pit will become long, if a pit is generally long when laser power is large, an edge 
becomes steep and developing time is long. The relation of the amount of laser power and asymmetry is 
shown in drawing 7 . 

[0006] When the disk reproduced from La Stampa by the forming cycle is played conventionally, in 
order to acquire the best electrical property, the laser power which irradiates glass original recording was 
controlled to the optimal asymmetry **** sake, developing time was controlled to it, or one of 
approaches was used for it. However, there was a case where La Stampa which has the pit with which 
are satisfied of other required electrical properties, such as a modulation factor, could not be made from 
the effect of the magnitude of the beam diameter of the laser for exposure, the configuration of a laser 
beam, etc. even if it controls laser power or developing time and doubles with the value of the optimal 
asymmetry. Moreover, even if it could do, since the edge of a pit was steep, prow INGU (PLOWING) 
was generated at the time of shaping, and the mold-release characteristic from metal mold was bad, and 
had become La Stampa which is hard to fabricate. Furthermore, since the width of face of the pit which 
will be formed if laser power is. strengthened in vain or developing time is lengthened also becomes 
large, un-arranging will be produced on a disk with high recording density. 
[0007] 

[Problem(s) to be Solved by the Invention] The invention in this application makes the optimal pit 
configuration easy to acquire by adding control of the exposure time of the photoresist at the time of 
control = ON of the timing of turning on and off of a parameter controllable in addition to this, i.e., the 
modulated digital signal to record, although a parameter controllable although La Stampa which has the 
optimal pit configuration is manufactured is laser power or developing time. 
[0008] • ■ • ' 

[Means for Solving the Problem] This invention is the pit configuration control approach of the disk 
characterized by to change ON of the modulated digital signal to record, and the ratio of OFF from 
50:50, namely, to control the exposure time to the glass original recording which applied the photoresist 
at the time of ON in the manufacture approach of the disk which forms a pit by turn on laser light in the 
original recording which applied the photoresist, turn off in it, and irradiate it, and records a signal. 
[0009] Moreover, the optical modulator which this invention turns on the light which came out of the 
laser oscillation machine and the laser oscillation machine, and is turned off, The digital signal 
modulator which modulates the digital signal to record, and the duty controller to which only the 
specified quantity changes ON of the modulated digital signal, and the timing of OFF, It has the optical 
modulator drive circuit which drives an optical modulator according to the output signal from a duty 
controller. It is the disk recording device characterized by for the modulated digital signal to record 
changing the ratio of ON and OFF from 50:50 by the duty controller, namely, controlling the exposure 
time to the glass original recording which applied the photoresist at the time of ON. 
[0010] It becomes easy to acquire the optimal pit configuration by lengthening changing the duty of the 
modulated digital signal which is inputted into the optical modulator drive circuit which drives an 
optical modulator, and time amount of ON of the light which will expose glass original recording if it 
puts in another way, or combining shortening, control of the conventional laser power, or control of 
developing time. For example, although the optimal asymmetry was obtained by amw (milli watt), laser 
power has the steep edge of a pit, and as shown in drawing 7 , when the duty of the output signal of a . 
digital signal modulator is 50:50, when a moldability is bad, it has the following approaches. By 
lengthening time amount from which laser power is made smaller than amw, instead laser is turned on, 
namely, changing duty, the optimal asymmetry is maintainable, and the edge of a pit becomes gently- 
sloping and a moldability becomes good. 

[001 1] It realizes because changing the duty of the modulated digital signal which is inputted into an 
optical modulator drive circuit inserts a duty controller between a digital signal modulator and an optical 
modulator drive circuit and it changes the ratio of ON and OFF from 50:50, as shown in drawing j, . 
[0012] 

[Embodiment of the Invention] In the digital videodisc (DVD= trade name), duty was changed after 8 - 
16 modulation, and it becomes easy to acquire the optimal pit configuration, and La Stampa with a 
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sufficient moldability was able to be obtained. The same thing becomes possible after eight to 14 
modulation of a compact disk (CD= trade name) at other applications. 

[0013] The outline of the disk recording device of the example of the invention in this application is 
shown in drawing 1 . The light which came out from the laser oscillation machine 1 passes along an 
optical lens 2, and is turned on and off with an optical modulator 3, and after the light passes along some 
optical elements, it is irradiated by the glass original recording 5 to which the photoresist was applied 
through the objective lens 4, and it exposes a photoresist. This configuration is the same as the 
conventional disk recording device. On the other hand, digital data to record is inputted into the duty 
controller 8 after the modulation of adding an error correcting code with the digital modulation vessel 6 
is performed. The duty controller 8 controls a digital signal to be shown in drawing 2 . alpha of drawing 
2 means the die length by the side of signal level H (condition of laser light ON), and beta means the die 
length by the side of signal level L (condition of laser light OFF). The output signal with which (a) 
carried out the signal before control and (b) controlled alpha for a long time (the condition of laser light 
ON is lengthened and it is about pit length), and (c) show the output signal which controlled alpha short 
(the condition of laser light ON is shortened and it is about pit length). It is sent to the optical modulator 
drive circuit 7, and an optical modulator operates according to the digital signal controlled like the 
above, laser light is turned on and the output signal from the duty controller 8 is turned off. 
[0014] Drawing 3 -5 are the explanatory view showing one example of the duty controller 8. The duty 
controller 8 consists of a circuit 1 (H side pulse compaction circuit) and a circuit 2 (H side pulse 
expansion circuit). A circuit 1 consists of a delay line and a NAND, and shortens the pulse by the side of 
a pit (signal level H side) (refer to drawing 4 (b)). A circuit 2 consists of a delay line, a duty select 
switch, and a NAND, and can be expanded to the pulse width of arbitration with this select switch (refer 
to drawing 4 (c)). Therefore, a basic digital signal (digital signal by which eight-to-fourteen modulation 
was carried out in the example) is freely controllable in the selection range of drawing 4 (c) by the duty 
controller 8. 

[0015] Drawing 5 (A) is an example which carries out expansion of the pulse by the side of a pit for 
10ns (nano secant). Falling of a pulse is delayed for 10ns by the delay line of a circuit 1. The amount of 
delay of a circuit 1 is being fixed to 10ns. Next, a pulse is reversed by NAND of a circuit 1. Although 
the output of a circuit 1 is inputted into the delay line of a circuit 2, a circuit 2 can change the amount of 
delay into arbitration with a select switch in the range for 0 - 20ns, and makes it the amount 0 of delay in 
this case. The delay output of a circuit 2 was reversed by NAND of a circuit 2, and the pulse by the side 
of a pit had carried out expansion of the NAND output of a circuit 2 for 10ns (nano secant) compared 
with the basic EMS signal. 

[0016] Drawing 5 (B) is an example which sets the amount of control of duty to 0. Although the delay 
output and NAND output in a circuit 1 are the same as that of (A), the amount of delay of a circuit 2 is 
set to 10ns, and, as a result, the NAND output of a circuit 2 serves as the amount 0 of control of duty. 
[0017] Drawing 5 (C) is an example which carries out compaction of the pulse by the side of a pit for 
10ns (nano secant). Although the delay output and NAND output in a circuit 1 were the same as that of 
(A) too, the amount of delay of a circuit 2 was set to 20ns, and, as a result, the pulse by the side of a pit 
carried out compaction of the NAND output of a circuit 2 for 10ns (nano secant) compared with the 
basic EMS signal. 

[0018] In the duty controller 8 of this example, since the amount of delay of a circuit 1 can select 
immobilization and the amount of delay of a circuit 2 per 2ns in the range for 0 - 20ns for 10ns, the 
amount of control of a duty controller can be set up per 2ns in the range for -10 - +10ns. Of course, the 
configuration of a duty controller is not restricted to this example, and just controls pulse width to 
arbitration. 
[0019] 

[Effect of the Invention] According to this invention, the control parameter at the time of the La Stampa 
manufacture in a disk manufacture process increases, and it becomes easy to acquire the optimal pit 
configuration of a disk. Moreover, since only pit die length can be changed by controlling duty, the edge 
of a pit can be made gently-sloping by setting up laser power small, and the moldability of a disk can be 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view of the disk recording device of an example. 

[Drawing 2] It is the explanatory view of duty KONTORORU. 

[Drawing 3 ] It is the explanatory view of the duty controller 8. 

[Drawing 4] It is the explanatory view of the duty controller 8. 

[Drawing 5] It is the explanatory view of the duty controller 8. 

[Drawing 6] It is the explanatory view of the conventional disk recording device. 

[Drawing 7] It is the explanatory view showing asymmetry and the relation of laser power. 

[Drawing 8] It is the explanatory view of the concept of asymmetry. 

[Drawin g 9 ] It is the explanatory view showing the relation between laser power and a pit configuration. 

[Description of Notations] 

1 Laser Oscillation Machine 

2 Optical Lens 

3 Optical Modulator 

4 Objective Lens 

5 Glass Original Recording 

6 Digital Signal Modulator 

7 Optical Modulator Drive Circuit 

8 Duty Controller 

1 1 Laser Oscillation Machine 

12 Optical Lens 

13 Optical Modulator 

14 Objective Lens 

15 Glass Original Recording 

16 Digital Signal Modulator 

1 7 Optical Modulator Drive Circuit 

[Translation done.] • 
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